We have studied a Hubbard ring with a chemical modulation in the site potential for the half-filled band in presence of a magnetic flux. Using a mean-field approach we have calculated the conductivity and persistent current in such a ring for zero temperature. In presence of the modulation in the site energy an appreciable variation in the conductance is observed with the change in flux apart from the usual oscillations. This scenario gets substantially modified in presence of Hubbard correlation. Interplay of band-splitting effects of the chemical modulation and the electronic correlation in presence of the polarizing field gives rise to an interesting effect in the conductivity and the current.
Introduction
The role of an externally applied magnetic field on the electrical transport properties of a metal has been extensively studied for a long time [1] . Recent studies of unusual magnetoresistive properties of low-density Si MOSFET's [2] and p-GaAs/AlAs heterostructures [3] have generated a great deal of interest from both theoretical and experimental points of view [4] . Quasi-two-dimensional organic systems e.g. β " -(BEDT-TTF) 2 SF 5 CH 2 CF 2 SO 3 also show interesting field-dependence of the electrical transport properties [5] . A similar type of field-dependent phenomenon is observed very recently in highly oriented pyrolitic graphite [6] . Although a clear theoretical picture is still to emerge in this area the recent studies clearly point out that the electronic correlation is going to play a very important role in the magnetoresistivity of some of these dilute two-dimensional (2D) systems (e.g.
Si MOSFET) [4] .
On the other hand persistent currents in mesoscopic metallic rings have been well studied for a long time from both theoretical [7] and experimental [8] perspectives. Such a ring, penetrated by a magnetic flux, is found to show a typical Aharonov-Bohm type of oscillation [9] in the current. The presence of disorder is expected to enrich the problem [10, 11, 12] due to impurity scattering. More recently the effect of electron-electron interaction [13, 14] on mesoscopic conductance has generated a great deal of interest.
Also a huge activity is going on with the manganite perovskites (e.g. La 1−x Sr x MnO 3 or La 1−x Ca x MnO 3 ) for their noticeable magnetoresistive properties [15] known as colossal magnetoresistance.
In view of the scenario mentioned above we investigate the effect of the magnetic field on the conductivity of a mesoscopic ring which otherwise shows strong effects of electronic correlation in its ground state. A Hubbard chain with a periodic variation of the site potential is found to undergo a spin density wave (SDW)/ charge density wave (CDW) transition at half-filling [16, 17] , and the conductivity of such a chain of
II. The Model and the GHFA calculations
The chemically modulated Hubbard chain has got alternate periodicity with A type of atom occupying odd numbered sites while B types sitting on even numbered sites. We take a finite chain of N sites, where N is an even number, in the form of a ring that is threaded by a flux (in units of basic flux quantum φ = hc/2πe) ; the Hamiltonian looks like:
where ǫ i is the site energy at the i-th site; it takes on the value ǫ a or ǫ b depending on whether it belongs to an odd or an even numbered site. The number operator n iσ =c † iσ c iσ and n i = n i↑ + n i↓ ; t is the hopping integral between the nearest neighbour sites. The phase factor (e iφ 1 ) appears because of the flux threaded by the ring due to the applied magnetic field which is essentially the Aharonov -Bohm phase, while (e iφ 2 ) arises because of the applied small static electric field , the response to which gives us the conductivity in terms of Drude weight. U is the on-site Coulomb interaction. The fourth term represents the Zeeman term as a result of interaction between the local moment and the applied magnetic field. On employing the GHFA the Hamiltonian is decoupled into up-spin and down-spin parts with the modified site energies for the up-and the down-spin electrons.
The modified site energies are given by:
This decoupled Hamiltonian is then diagonalized (in a self-consistent manner) for both the up and the down spin parts separately. We then calculate the ground state energy E g by summing the states up to Fermi level for both up and down spins corresponding to a desired filling:
where E nσ 's are the single particle energy levels obtained by diagonalizing the decoupled Hamiltonian for the spin species σ. The Drude weight which is a measure of the conductivity of the system is given by:
The current is given by the expression :
We now discuss the special case of U=0 which is exactly solvable for the infinite size system and also gives an insight into the finite size case, for both U = 0 and U > 0.
In this case after some rearrangement of terms in the hamiltonian the model can be separated into up and down spin components and takes the following form :-
where φ=φ 1 + φ 2 . The spectrum can be obtained exactly by alternate decimation of sites. There are two energy bands for both species of spins. The band for up and down spin takes the following shape respectively:
In absence of h the bands for the two spin species are degenerate, switching on h Hubbard on-site electronic interaction one has to switch over to numerical means to solve the problem. As mentioned earlier here we have adopted the generalized Hartree -Fock scheme to tackle the problem. In the next section we discuss the results of DW and current (I) calculation.
III. Discussion of Results
The plots presented here shows calculation of D and I at half filling. 
